The aryl hydrocarbon receptor (AhR) ligand VAF347 selectively acts on monocytes and naïve CD4(+) Th cells to promote the development of IL-22-secreting Th cells.
The low molecular weight compound VAF347, and its pro-drug version VAG539, interact with the transcription factor aryl hydrocarbon receptor (AhR) on monocytes to mediate its anti-inflammatory activity in vitro and in vivo. AhR is a crucial factor for IL-22 production, which regulates skin and gut homeostasis. Here we investigated whether VAF347 might control the differentiation of naïve T cells into IL-22-secreting cells and/or regulate IL-22 production by memory T cells. Human monocytes exposed to VAF347 differentiated into dendritic cells capable of instructing a naïve CD4(+) T cell differentiation program that promoted IL-22 secretion and concomitantly inhibited IL-17 production. Whilst AhR ligation by VAF347 on naïve CD4(+) T cells favored the development of single IL-22-secreting cells (Th22), it suppressed the generation of T cells secreting either IL-22 and IFN-γ or IL-17 and IFN-γ. In contrast, memory T cells were refractory to AhR regulation since VAF347, AhR antagonist or AhR gene silencing did not modulate the production of any of these cytokines. Interfering with AhR functions using VAF347 may provide an efficient way to intervene with autoimmune disease since it would enhance the host protective function mediated by IL-22 while preventing the development of Th cells secreting pro-inflammatory cytokines.